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BaUooa-espudBfale intravascular Stent* were employ* 
atherxvjclerotie stenosis of the urtic bifurcation. The i 
plai^ln^ proximal fflaoartcrra 
sterris contacting in the ^nt^^r*. This arrangem«at provided tn ade- 
quate fame* for the distal portion of the aortic wall and the proxi- 
mal Iliac arteriee. Six of seven patient* who received this form of 
treatment had hemodynamic and clinical iimij r ^i "^H of their i 
cnlar iiuniffiency at an average follow-up of 1 : 



Although atherosclerotic disease 
has varied anatomic distributions 
and rUpjnal marufegtations, certain 
anatomic patterns har» bean identi- 
fied (1), It I* well known that athero- 
sclerotic disease at the aortic bifurca- 
tion occurs frequently end doe* not 
commonly produce seve r e symptoms 
of lower extremity ischemia, Bitch as 
fikm ulcer or gangrene, unless femo- 
rouoptiteal or distal arterial obstruc- 
tion are present (2). However, this 
association is lineeinninn; the arter- 
ies distal toaaftojlfacete&oaaeor oc- 
clusions usually have little or no in- 
volvement 

Becauae aortic bifurcation disease 
is often loeaHaed, it lands iteelf well 
to treatment by means of perc&iane* 
one therapy. A amall series of pa- 
tients with this problaxa were treated 
with balloon-expandable stents and 
were followed Up clmsoatyy for a mean 
period of 1 year, 



PATIENTS AND METHODS 



Seven patient* (four women and 
three men), with a mean age of 59 
years (range, 58-70 year*), were eval- 
uated for symptoms of ischemia 
caused by atherosclerotic diaeaae at 
the aortic bifurcation. Five patients 
hrfbflatera] stenoses at the aortic 
luf titration and proximal common 
iliac arteries, and two had unilateral 



common iKac artery occlusion frith 
contralateral common iliac stenosis. 
All patients had Mnnked an average 
of L6 packs of cigarettes per dayfor 
86 years. Two patianta bad diabetes 
meUltua. and five bed high blood 
preaaure. Two War* moderately 
oboae, four had documented coronary 
artery disease, and one had evidence 
of cerebrovascular disease. Of three 
patients with a hmb at risk, two had 
rest pain and one had nonhealing 
skin ulcere and toe gangrene. Three 
patients had severe intermittent 
c l aud i ca t ion, and one had Itfe-style- 
limiting elandioatiaa. The patient 
with lifsr*tyie^limiting claudication 
had undergone percutaneous balloon 
angjoplaaty of the pt mirw H l' \\{%* ar- 
teries, but hxa symptoms recurred 6 
months after treatment. The mean 
■nkie-bradual index in this group of 
patients was 0.95 ± 0.26. Arterio- 
grams showed narrowing of the distal 
aortic lumen and stenosis or occlu- 
sion of the proximal common fliac 
arteries in all patients. Sht of the pa- 
tiants had normal femoropepliteai 
anddiataIveee«ia,Onediabetkna- 
tknt had bilateral seven diseaseof 



Tha procedure was peztornyid via a 
percutaneous bilateral femoral ap- 
proach following indications, con- 
traindications, and technique of an 
invoetigational device exception re- 
search protocol (3). After auooassful 
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guide wire passage, the lesion* were 
crossed with 5-F atraigfat cfllhfftarB 
within a vascular sheath for simulta- 
neous aortic ud distal Iliac pressure 
recording and asaeagment of gradi- 
egta before and after vnaodOataon. 
The men trwnggtOTntic pressure gra- 
dient was 25.9 mm Hg ± 13.9. After 
i injection of contrast material, the 
an^ogr^pUfi catheters were ex- 
changed for balloon angioplasty cath- 
eters to allow simultaneous dilation 
of the aortio bifurcation, and prOximol 
□omxnau iMae arterie* (kiwng bal- 
loons) according to a previously re- 
ported technique (4). After balloon 
angioplasty, petao angiograms and a 
near act of prefigure lacnrdmffl and 
gradients were obtained. Bteita were 
placed if the pxurfuro gradient waa 
equal to or larger than 6 mm He; after 
vasodilation or if the vessel diameter 
at the angioplasty aite decreased by 
30*> or mora of that achieved with 
baQoon inflation 





Ftovel* S c hpTnatK r epr t Hfta tation of atherowfantte steaoaa pred omiTunt ly afieot- 
u%g the aortic bifurcation and origin of the iliac arteriu. BiUtar*! ptanu planed with th* 
cephalic ends coateatfaigiA the nridlihe provide mppart fi>r th« mart <Jiatil partis of 
tibewntkwalL 




Figure Bt A bfamma l aortic hifu r o*ti m of a S4^ym%oM woman jatenalttent rfmi^atia ^, DjataJ «tt»m*+*r m-v 
rared U mm sfta* cxpyectioo tor magnification. Intraluminal inaao Micauira gradients were 18 mm Hg acres* the right common fliac 
wtety rteoom and 29 mm Kg kmc the left <b> After pleaamant of Sm«feiliae^ 

£«wd to 4 am Hf an the lafl and aero on tha right, (c) Injection of contrast material demonstrate! restoration of patency at the hi- 
ftircalion. An opaque indicate* the midline Q*a* lap of the stents (arrow). 
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Immediately prior to stent place- 
ment, 30*cm-lon& 10-F introduce 
aheaths were introduced into each 
femoral artery with the tips located 
above the aortic bifurcation On* 
Bfegfr-baHpnn uwmMy wag pnai- 
tionad at the target level in one mid*; 
while tn angioplasty balloon WU 
placed et the eatoe lcrd through the 
opposite abaaih. After partial with- 
drawaloftheaheofha, manual injec- 
tions of contrast m«?frwf were re- 
corde d with a d igiMBuh tTHction 
technique and were used Car preciae 
portioning. The balloon without a 
stent wee inflated first with diluted 
contrast medium. The stent wag «*» 
ponded by inflating tjha cnf r e apo nd- 
lng balloon with aline, Tins allowed 
fluoroscopic control of the stent ex- 
pansion as the balloon was inflated. 
The oppnwng balloon waa then de- 
flated and exchanged for a stent-bal- 
loen aaeemhly following repoaitioning^ 
of the flheath'i tip above the aortic 



Uftiratfoa, Prior to expansion of the 
second stent, the balloon that de- 
ployed the first stent wag mnftntrA 
Both stents were deployed with their 
proximal end* contacting in the mid-' 
line, 3-5 mm above the aortic bifur- 
cation, Thia was done to stent the 
distal aortic wail a* well &« the proxi- 
mal Iliac arteries (Fig W- 



RB8ULTS 



— . — ate received one stent on 
. ^ (Pigs 2, 8), one patient re- 
quired t**o itenta in tandem in one 
iKac artery and a ringle atant in the 
Opposite one, and two peoenta re- 
ceived two stents in tandem in each 
aide. Midline contact of opposing 
eteata produced a prosthetic ridge 
cephaladtotheaoETtkbiruxcatto 
that was visible on the angiogram 
obtained after «t^nt r* I? ™ro » n + ^ «n 
seven patients (Fig 2c), The average 



transluminal mean pressure gradient 
between the proximal aorta and the 
distal Iliac arteries of 25.9 mm Hg ± 
13 wan reduced to LA mm Hg * 2.3 
after the procaduTe. 

Prior to hospital discbarge, six pa- 
tienta were free of peripheral vascu- 
lar aymptoma. An inaulin-dfipendent 
diabetic patient with toe gangrene 
and a pamriatent nonhealing foot ul- 
oar underwent subsequent femoral 
and tibial artery balloon angioplasty 

an attempt to forestall amputa- 
tion- Two weeke later, ahe underwent 
toe angulation; thla failed to heal, 
and a transmetatarfial amputation 
was required 6 weeks later. This also 
failed feb heal, and 3 months after 
a tent placement, ahe underwent a 
belaw-the*taee amputation and was 
discharged in pod condition. At the 
latest mean follow-up of 9 montha 
(range, 3-13 montha}, all patients 
were asymptomatic. Their ankle-hrar 
cbial systolic pressure index in- 




f intermittent 



Ftgama. Abdominal aortic bifurcation of a S4ry&u^6M woman with bilateral saws buttock and lower I 
«2«^<a) JMaJeJ aortic o^ 

;i* Tlx < ^ ,t ^*^ 
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creased from 0,65 ± OJ56 to 0.B4 =t 
0.23 at the time of hnarrfral djgcharge 
and was 0.9 ± 0^4 at the latest fbl- 
low-ttp. All patent* "were strongly 
encouraged to quit smoking. Despite 
ccunseling; one patient continued 
flmosjngafter the procedure. 

soured: One 
[thrombosis of the 
artery at the punc- 
ture cite m few hours alter with- 
drawal of the sheath- The obstruction 
waa successfully managed with intra- 
arterial infusion of urokinase] from 
the contralateral iemciral approach 

Without gijptf Uloa*Kwgfr~f* rfc* 

previous puncture site. 



DISCUSSION 



According to Watt (2), atheroscle- 
rotic BtenxwM prudnmirLaiitly aflact* 
ing the distal abdominal aorta and 
the origin of the iliac arteries is more 
common than irtolflfrpd disease of the 
common aad asternal iliac arteries. 
The aymptontf of iachernia produced 
by this disease usually develop during 
the 5th decade of life years ear- 
lier than is. che majority of patients 
with lower extremity arterial disease 
(5,6). Because of he possible relation* 
ship to congenital hypoplasia of the 
distal aorta, aortic bifurcation steno- 
sis, predominant^ seen in feznala 
amokere, has been termed hypoplas- 
tic ajM-bifliacrryndrome (HAIS) (7). 
The seaocjaiion of congenita] aortic 
hypoplasia and lower extremity is- 
chemia, tot daasribed by John Bap* 
tut Morgagni in 1733 (8), baa been 
reported by several other authors 
<9-12). Embryonal ov^rfUakm of the 
paired primitive aortae resulting in a 
small aortao diameter and an exeas 
si very tapered distal aorta wee sug- 
gmted by Arnot and Louw (13) aa 
possibly being* related to HAIS. Other 
possible cauaea are the rubella syn- 
drome (14), Takayejm aortitis (IB), 
and ionizing radiation (16). 

The role of tobacco in thi* disease 
ia not dear. It may potentiate the 
atherogenic influence of the hemody- 
namis stress caused by the abnor- 
mally tapered aorta. The aortic bifur- 
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cation constitutes the first obstacle to 
the pr ogress ion of the blood flow 
from the aortic valva, causing pulse 
reflections that may originate stand** 
ing pressure wave*. An ideal ratio of 
the crofUHaedaonal area of the iliac 
arteries to the aorta of 1.15, causing 
the least amount of pulae-wavc re~ 
flection*, is present in human* at 
birth. Unfortunately, this ratio pro- 
gressivefr decreases with age, causing 
increased stress en the aortic wall 
(17), 

Compared with the aortae of other 
animal species, the human aJbdominal 
aorta has a larger proportion of me- 
dial laminar- unitd without vasa vbso- 
nim that depend on transmural dif» 
fusion of nutrients and oxygen. Also, 
the human ab dominal aortic wall 
aunporta a higher atreaa per 
unit compared with the thoracic 



Reconstructive surgery has been 
an effective treatment for distal aor- 
tic diaeaae (6,7,10). De Lanrentis et al 
(7) reviewed a aeries of 18 patients 
withHAIS who ware created with 



or with other msmmnHan avas- 
cular aortic media (18). 

The reason for the female predomi- 
nance in this disease remains unex- 
plained. The assoeistzon ef sortie hi- 
ftiruatum stenoaia, a small distal 
aorta, and cigarette smokfrig ifl also 
present in men hut occur? less fre- 
quently (19). Just as in women with 
HAIS, bifurcation disease in men 
tends to occur at an earlier age than 
predominantly distal srtarJaldii 
(19). 



than! recognized the increased risk of 
graft failure in these patients and 
emphasised the need for long end-to- 
sxda anaatornoses becajqaa of the 
small diameter of the arteries in- 
volved. Jernignn et al (6) obtained 
better patency rates in patients 
faeafeoq vjith thrr o rn^oends^tarec tom y 
and onlay vein p^»*Hc of the aortic 
bifurcation than in those who re- 
ceived bypass grafts. Burke et al (10) 
frund that the cumulative patency of 
Dacron anrtofaxnaral bypass in pa- 
tisnts with HAIS was only 52* at 4 
years and advocated the use of poly- 
tetrafluoroethyiena and distal pro- 
fundaplasty to improve results. The 
over all patency rates for these three 
series of 70 HAIS patients treated 
with bypass techniques xverBgeA 76% 
at an average faHow-up of 5.1 years. 

The use of balloon angioplasty 
techniques has been rqwrted in pa- 
tients with aortic bifurcation diaeaae. 
The review by Backer at sj (aO) of 
balloon angioplasty of the distal aorta 
and the aortic bifurcation indicated 
an average technical success rate of 
Mft and JcUnical success rate of 63% 
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at an average follow-up of 12 months. 
The technical end clinical success 
rata* la our small aerie* of patient* 
(Mated with stents ia annito (100% 
and W%, respectively, T able). A 
greater henuriynamie improvement 
^ai obtained in our patiente, aa indi- 
cated by a residual mean pressure 
gradient of L8 ran Hg compared 
wlthBmmHgmpre^mi&lyr^porW 
balloon angioplasty serial (4,21,22). 
This may not be of significance since 
the ankle-bracfaial ^retolic preastma 
indax obtained after the p»cedure 
wag almost the same in our patients 
aa In the study group* reported in the 
Hterature (4»21 7 22X However, a oc 
paratjvefer greater benefit may be 
present in our patienta considering 
thohia^berpropoxtacrotrfJimbs at risk 
of amputation (42* ve E%) and 
higher prevalence of diabetaa malll- 
tua(23%val2%). 

The postprocedure! femoral artery 
thrombosis, the single significant 
compUcaticn m our eeries, reflecta 
the li&k of thrombosis imposed by the 
small-diameter peripheral arteries in 
these patients* Thia underlines the 
need for adequate heparinization and 
short pTOCftdore time, 

la tha single patient who eventu- 
atry underwent below-the-knec am- 
putation, the stump may not have 
healed without the improved inflow 

afforded by tha procedure; without It, 
greater tissue lnaa could have re- 
sulted. 

The lack of direct contact between 
stent and aortic wall at the point 
where opposing stent* meet in the 
midline raises question* about poiaj- 
ble lack of intuuaJieatJoD of the metal 
surface and potential hemolysis 
and/or thrombegenesie. Our patients 
did not show evidence of either com- 
plication Metal la directly exposed to 
high-velocity flow in patienta with 
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prosthetic aortic valves without ca.ua* 

Direct campariaana between the 
result* of surgery and stent place- 
ment in the treatment of KA2B are 
not poaaible because of the small 
number of patienta and abort fol- 
low-up of the patienta in the Btent 
fierier However, the obvioua benefits 
of lower coat and shorter hospitaliza- 
tion time associated with stent placer 
ment make it an attractive alterna- 
tiva deserving further study* 
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